Objective: Fibromyalgia is a common, chronic pain condition for which patients frequently use complementary and alternative medicine, including Reiki. Our objective was to determine whether Reiki is beneficial as an adjunctive fibromyalgia treatment. Design: This was a factorial designed, randomized, sham-controlled trial in which participants, data collection staff, and data analysts were blinded to treatment group. Setting/location: The study setting was private medical offices in the Seattle, Washington metropolitan area. Subjects: The subjects were comprised 100 adults with fibromyalgia.
Introduction

F
ibromyalgia is a condition of unknown cause characterized by chronic, diffuse pain and tenderness to palpation at specific musculoskeletal sites. 1 It is the second most common rheumatologic condition after osteoarthritis, afflicting 2-4% of the general population. 2 Perhaps because most randomized, controlled trials of allopathic interventions have failed to demonstrate sustained benefit, 3 a majority of patients with fibromyalgia report having tried at least one complementary and alternative medicine treatment. [4] [5] [6] In one study, 6 55% of patients with fibromyalgia noted using energy medicine modalities such as Reiki, therapeutic touch, qigong, and magnet therapy. Although evidence is scant regarding its efficacy, safety, and mechanisms, energy medicine has been promulgated as a low-risk adjunctive treatment for chronic pain. 7, 8 Reiki is a form of energy medicine developed in Japan in the late 1800s in which the healer channels "universal life energy" to the patient through light touch and positive healing intention. 7, 8 Advanced Reiki providers, or masters, report being able to heal with intention alone, without physically contacting the patient or even being in close vicinity, a technique called distant Reiki. 7, 8 According to the largely anecdotal literature, Reiki improves pain control and psychologic well-being with few, if any, adverse effects. [7] [8] [9] [10] [11] To our knowledge, no blinded, randomized controlled trials of Reiki for chronic pain have been published. We conducted a clinical trial with a factorial design to investigate whether Reiki is beneficial as an adjunctive treatment for fi-bromyalgia. Participants were randomized to true Reiki administered by Reiki masters or sham therapy administered by actors. In addition, participants received either directtouch Reiki or distant Reiki from their assigned providers. We hypothesized a priori that true Reiki would result in the most clinical improvement, with direct touch outperforming distant therapy because the relative invasiveness of touch versus no-touch would be more likely to activate a therapeutic placebo response.
Materials and Methods
Participants
Participants were recruited from the Seattle, Washington metropolitan area between April 2003 and September 2004. Recruitment strategies included disseminating information on the study through media stories in newspapers, television, advertisements, signs posted on research bulletin boards at tertiary care, university-based hospitals, and letters to local fibromyalgia support groups and health care providers with large caseloads of patients with fibromyalgia. We also recruited individuals with fibromyalgia who had participated in a clinical trial in the Seattle area 2 years prior and patients with fibromyalgia seeking care at a specialty referral clinic. The Institutional Review Board at the University of Washington approved the study and participants provided written informed consent.
Participants were screened for eligibility by a research coordinator. Eligibility criteria required that potential participants (1) speak English, (2) were Ն18 years old, (3) have a physician diagnosis of fibromyalgia, (4) have a global pain score of Ն4 on a visual analog scale (VAS, 0 ϭ no pain, 10 ϭ worst pain ever), (5) be willing to be randomized, (6) keep pharmacological and nonpharmacological therapies for fibromyalgia constant throughout the study, and (7) use only acetaminophen and ibuprofen for breakthrough pain. Participants were excluded if they reported other pain-related medical conditions, were pregnant or breastfeeding, used narcotics, were involved in ongoing litigation related to their fibromyalgia or receiving disability payments (which might reduce their incentive for improvement), lived more than an hour away from the research center, were unable to attend 8 weeks of biweekly therapy, or had previously received any energy medicine modality (to maximize blinding).
Randomization
Potential participants were told they had an equal chance of being assigned to 1 of 4 treatments, representing combinations of direct Reiki or distant Reiki and treatment by a Reiki master or a sham Reiki provider. After enrollment but before randomization, a research coordinator trained in the tender-point examination conducted a baseline examination and confirmed the fibromyalgia diagnosis using the 1990 American College of Rheumatology criteria. 1 Next, another research coordinator not involved with data collection randomized participants using a computer-generated blocked random allocation sequence with a block size of 4. This research coordinator, who was blinded to whether providers were Reiki masters or actors, informed sites of the treatment assignment.
Intervention
Providers. Three experienced female Reiki masters trained in the popular Usui style with 5-18 years of experience in the United States treated study participants in private medical offices. Four (4) actors who were matched to the Reiki masters in age group, gender, race, and general appearance provided control interventions. Additional selection criteria for the actors were no experience with or knowledge of energy medicine, no self-reported natural ability as a healer, and low healing touch potential according to the subjective assessments of the Reiki masters after meeting the actors and feeling their hands. The principal investigator trained all Reiki masters and actors in study procedures. Every effort was made to have participants treated by the same provider for the entire 8 weeks.
Treatments. Participants were randomized into 1 of 4 groups. The first was a generic 30-minute direct contact treatment delivered by a Reiki master in which the participant was lightly touched for ϳ2 minutes at each of 12 standardized Reiki hand positions 7, 8 (eyes, back of head, crown, thymus/lungs, solar plexus/heart, abdomen, scapula, midback, lower back, sacrum, feet, energy brush from head to toes). The second was distant Reiki administered by a master who sat ϳ2 feet away, maintained hand positions in the "sending" mode, and focused healing intention on the participants. The third was sham direct contact Reiki at the 12 standardized hand positions given by actors. In the fourth arm, actors sat ϳ2 feet away from participants and mimicked the "sending" position of distant Reiki. Actors attempted to minimize unconscious healing intentions by occupying their minds with thoughts unrelated to the participant (e.g., doing mental arithmetic, practicing vocabulary from a foreign language, or rehearsing lines from a play). All participants were supine on a massage table in a white-walled treatment room without incense or music. Participants treated with direct touch were prone for the second half of the treatment.
The trial consisted of 2 treatments weekly for 8 weeks (16 treatments). We selected this schedule based on recommendations of both the National Center for Complementary and Alternative Medicine website on Reiki therapy 9 and our experienced Reiki masters who predicted that this duration and frequency of treatment would result in differences in treatment outcomes. We considered participants who received at least 12 treatments (75%) as completing a full course. Outcome data were collected at regularly scheduled time points from participants who discontinued treatment.
Blinding. Reiki masters and actors could not be blinded to group assignments and participants could not be blinded to direct versus distant therapy. To optimize participant blinding to master or sham provider assignment, we staggered appointments to limit overlap time in the waiting area and conversation between participants. Providers used a standardized script that minimized talking with participants, used pre-formulated answers to common questions, wore uniforms, and used false names. Compliance with the protocol was monitored by random visits during treatments from the principal investigator and a research coordinator. All research personnel who collected, monitored, and analyzed data were unaware of treatment group.
Covariate and outcome measures
Demographic measures collected at the initial examination included age, sex, race, education, income, marital status, number and type of pain medicines, and number of visits to conventional and complementary and alternative providers. To ascertain whether participants' knowledge and expectations differed at baseline, we asked them how reasonable Reiki seemed as a treatment for fibromyalgia.
We collected outcome data at baseline (week 0), midway through the intervention (week 4), at the end of treatment (week 8), and 3 months after completion of treatment (week 20). The primary outcome was subjective pain during the previous month, as measured by a standard 10-cm visual analog scale (VAS) (0 ϭ no pain at all, 10 ϭ severe pain). Other VAS outcomes included fatigue intensity (0 ϭ no fatigue, 10 ϭ severe fatigue), sleep quality (0 ϭ worst possible, 10 ϭ could not be better), and general well-being (0 ϭ worst possible, 10 ϭ could not be better). Of principal interest was the longitudinal profile of VAS measurements over the treatment and follow-up period.
Secondary outcomes were physical and mental functioning as measured by the Medical Outcomes Study 36-item Short-Form Health Survey, 12 which has high reliability and validity in diverse patient populations, including those with chronic pain and fatigue. 13, 14 The Short Form-36 physical and mental component scales are standardized in the American population to have a mean of 50 and a standard deviation of 10, with higher scores indicating better functioning. 15 To verify that use of fibromyalgia therapies were stable during the study, we compared participants' pain medication use at baseline with those used during the previous 7 days at weeks 4, 8, and 20. We also calculated the number of new medications for each participant at each time point and the number of visits to conventional and complementary and alternative health care providers.
To evaluate the adequacy of blinding, participants rated the skill level of their provider, efficacy of Reiki for fibromyalgia, and how sure they were that they had received Reiki versus sham Reiki at weeks 4, 8, and 20 using an ordinal scale (0 ϭ most negative, 5 ϭ most positive). We defined endorsement as a response of 3 or more. At 4, 8, and 20 weeks, participants indicated whether they had experienced increased anxiety, a theoretical concern resulting from too much energy medicine or other symptoms they attributed to their treatment.
Statistical Analysis
Descriptive statistics. We described demographic, clinical, and outcome variables at baseline using means and standard deviations for continuous variables and percents for categorical variables, stratified by treatment group. VAS outcomes. We used all study data according to participants' random assignment, thus adhering to an intentionto-treat analysis. We used generalized estimating equations to model the association between treatment group and the VAS and functional outcomes. Treatment group variables included provider assignment (Reiki master or actor) and treatment type (direct touch or distant therapy). All models included week since enrollment (week 0) as a set of 3 binary variables indicating observations were made at 4, 8, and 20 weeks. Such coding required no assumptions regarding the relationship between the outcome measures and time. The generalized estimating equations models used the identity link for continuous outcomes, assumed an unstructured working correlation matrix, and used the robust variance estimator 16 to account for correlated measurements of each participant's data.
Preliminary analyses included an interaction term modeling the combined effect of receiving direct Reiki from a master. This term was only included in the final models if it was statistically significant in the preliminary analyses. Because we did not detect any interactions between provider assignment and type of therapy, the interaction term was removed from the final model for each outcome. No treatment-by-time interactions were suspected a priori, and so none were included in the analysis. Final results are presented as adjusted least-square means with 95% confidence intervals. We maintained an ␣ level of 0.05 as the threshold for statistical significance.
Other outcomes. (1) Medications and Health Care Utilization: We used generalized estimating equations to evaluate the association between treatment group and number of pain medications, as well as number of health care provider visits reported at baseline and at 4, 8, and 20 weeks. Identical models were used for primary outcomes and adverse events, except that we used a log link to model Poisson distributions for the count data. (2) Blinding: For each blinding question, we used 2 tests to compare the endorsement proportions at week 8 by provider assignment. (3) Adverse Effects: We used generalized estimating equations to evaluate the association of treatment group and adverse events. The models were identical to those described for the primary outcomes, above, except that we used the logit link to model the log-odds of experiencing adverse events.
Missing data. The estimates produced by generalized estimating equations modeling are valid only if model variables and the missingness of data are not systematically related. Thus, participants with missing outcome measurements were included in the analysis, assuming these data were missing at random. In addition, we used a separate generalized estimating equation to determine whether missingness of data was related to treatment assignment for the primary outcome variable. These models treated missingness as a binary outcome and were modeled using a logit link function assuming binomial variance for the missingness indicator, and an unstructured working correlation matrix to account for correlation between measurements provided by a single individual.
Power. This study had a two-factor design (provider assignment and therapy type). Therefore, to ascertain our power, we determined the magnitude of treatment effects due to a single factor detectible with 80% power, given that 50 individuals were randomly assigned to each level of the factor. We used standard deviation information from baseline measures from a recent clinical trial 17 involving a similar sample of patients with fibromyalgia to calculate the magnitude of detectible differences in our outcomes measures.
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For an ␣ error threshold of 0.05, we had 80% power to detect differences of 1.0 cm or more on the VAS for pain and fatigue, 1.2 cm for sleep quality and overall well-being, and differences of 4.7 and 5.8 on the Short Form-36 physical and mental component scores, respectively.
Role of funding source
The National Center for Complementary and Alternative Medicine funded the study, but had no role in study design, data collection, data analysis, data interpretation, writing of the manuscript, or decision to submit the paper for publication.
Results
Participant flow
One hundred (100) participants provided baseline measurements and were randomized (Fig. 1 ). Of these, 7 dropped out of the study prior to receiving any therapy. An additional 12 participants dropped out after receiving 1-8 treatments. The most common reason given for dropping out was other time commitments (Fig. 1) . Overall, 76% of participants completed a full course of treatment with no statistical differences (p Ͼ 0.05) between provider assignment or therapy type.
Baseline participant characteristics
Most participants were white women with a college degree (Table 1 ). The mean age of all participants was 49 years and 43% were married. The mean VAS was 6.4 cm for pain, 6.8 cm for fatigue, 4.1 cm for quality of sleep, and 4.5 cm for overall well-being. The mean physical and mental component summary scores were 32 and 42, respectively. Almost half of participants reported being sure that Reiki could relieve the symptoms of fibromyalgia. Baseline demographic characteristics, clinical features, and treatment expectations did not differ across the 4 treatment groups. Figure 2 depicts the mean values for the VAS and functional outcomes for each treatment group at each time point. No VAS or functional outcome differed between the 4 treatment groups during or following the interventions. Table 2 shows estimates of the mean differences attributable to the two treatment factors for each outcome. No treatment factor main effects were significant for any outcome.
VAS outcomes
One individual assigned to receive direct Reiki from a master was missing baseline and follow-up VAS and all follow-up functional outcome measurements; 10 other partici-
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FIG. 1. Patient flow diagram for Reiki study.
pants were missing follow-up data for the VAS and functional measures (2 receiving direct Reiki, 2 distant Reiki, 2 sham direct Reiki, 4 sham distant Reiki). All participants with VAS baseline data (n ϭ 99) and functional outcome data (n ϭ 100) were included in the outcome analyses. Missingness was not associated with either provider assignment or treatment type on the VAS (p ϭ 0.90 and p ϭ 0.45) or functional (p ϭ 0.29 and p ϭ 0.64) outcomes. Our test for interaction between provider assignment and treatment type in predicting missingness of these outcome measures was also not significant.
Adverse events
Of the 93 individuals who received at least one study treatment, 38 (41%) reported excess energy or feelings of anxiety and 17 (18%) reported other adverse events such as worsening of sleep and depressed mood. Neither provider assignment nor treatment type was associated with adverse events.
Other outcomes
Medications. In a generalized estimating equation model, the mean number of pain medications was 29% lower among REIKI FOR FIBROMYALGIA 1119 (9) 31 (8) 34 (10) 33 (9) 32 (9) Mental component 40 (13) 42 (10) 45 (11) 40 (13) 42 (12) a Income data were not available for one participant who received direct Reiki from a Reiki master. b Complementay and alternative medicine (CAM) included acupuncture, massage therapy, chiropractic, naturopathy, homeopathy, and spiritual or psychic healing. Allopathic care included standard primary care from physicians, nurses, and physician assistants, rheumatology, orthopedic therapy, physical therapy, occupational therapy, biofeedback, psychiatry, mental health counseling, and nutritional counseling.
c One subject did not provide any data at baseline nor at any follow-up visits. participants assigned to Reiki masters than those seen by actors (95% confidence interval: 3%, 48%, p ϭ 0.03).
Health care utilization. Regression analysis indicated that provider assignment was unrelated to the average monthly visits to allopathic (p ϭ 0.18) and complementary and alternative medicine (p ϭ 0.47) providers. Likewise, direct touch and distant treatment groups had similar monthly use of allopathic (p ϭ 0.76) and complementary and alternative (p ϭ 0.23) medicine providers.
Blinding. At week 8, 79 participants rated their certainty about being treated by a Reiki master, 77 reported on their provider's skill level, and 77 on their confidence in Reiki to relieve symptoms. The proportion of participants who believed they had been treated by a Reiki master did not differ by assignment to a master or actor (77% versus 65%, p ϭ 0.24). Likewise, participants treated by both Reiki masters and actors felt that their providers demonstrated high skill levels (89% versus 85%, p ϭ 0.52) and could relieve fibromyalgia symptoms (74% versus 66%, p ϭ 0.38).
Discussion
Anecdotal reports have shown promise and few negative side-effects for the use of Reiki and other energy medicine modalities for pain in clinical settings. [7] [8] [9] [10] [11] To our knowledge, this is the first randomized, blinded, sham-controlled trial of Reiki for chronic pain. The factorial design, which compared treatment by a Reiki master and sham provider and direct and distant techniques, revealed no treatment improved the pain, fatigue, well-being, or physical and mental functioning of participants with fibromyalgia. Similarly, secondary outcomes such as health care utilization did not differ between treatment groups with the exception of pain medication use, which is likely to have occurred by chance given the lack of difference between groups for multiple other outcome indicators.
Only two other trials have examined Reiki for chronic pain. 10, 18 Neither of these trials met the criteria for a rigorously designed study of energy medicine. 19 In an unblinded study of 24 patients with cancer pain, 10 self-reported pain control and quality of life improved but opioid use was unchanged when direct Reiki was used as an adjunctive therapy. Another trial compared direct Reiki to progressive muscle relaxation, sham Reiki, and no treatment in 120 patients with pain due to diverse chronic medical conditions. 18 Although pain, depression, and anxiety were reduced, no data were presented to verify that participants were adequately blinded to the treatment interventions; also, the sham Reiki providers were research assistants, healing intention was not controlled for, and it is unclear whether the individuals involved in collecting the data were blinded to the treatment assignment.
Our study has several strengths including using sham Reiki providers that controlled for both touch and healing intention and a study design that accounted for the potential placebo effects of light touch. We also were vigilant about blinding participants, data collectors, and data analysts and measuring treatment expectations. In addition, we had a relatively low rate of attrition for an unconventional therapy and our follow-up extended 12 weeks beyond the actual treatment. Lastly, we used standard, validated outcome measures for fibromyalgia.
Nonetheless, our study also has limitations. First, our sample size was modest and our study was not powered to detect subtle changes. Second, our study providers used standardized Reiki positions that did not cater to individualized participant needs. Third, although the duration and length of treatment for Reiki have not been clearly defined, our treatment intensity or duration may have been insufficient for a chronic pain disorder. Finally, our trial was so tightly controlled to avoid the many potential sources of information leakage, bias, and psychologic impact of the healer-patient relationship (even with sham healers), that it may not represent the optimal circumstances for healing to take place. Some distant healing researchers have advocated conducting studies in nonhuman populations to minimize the bias of multiple possible psychologic factors, 20 and others 21 have resorted to waiting lists and informing some of their patients of their randomization group.
Conclusion
Applying the paradigm of randomized, double-blinded placebo-controlled trials, the "gold standard" for biomedically based interventions, is challenging in energy medicine studies. The utilization of energy medicine such as Reiki has increased REIKI FOR FIBROMYALGIA 1121 11, 25 although no robustly designed clinical trial has shown a therapeutic benefit of Reiki for pain. Our randomized controlled trial of Reiki for fibromyalgia suggests that adults with fibromyalgia are unlikely to benefit from Reiki. Future Reiki trials should require blinding of participants and staff who handle data as well as thoughtful construction of control and placebo interventions-no easy feat considering our nebulous understanding of energy medicine therapies.
